introduction allogeneic haematopoietic stem cell transplantation (hsCt) has become a major life sustaining treatment for haematopoietic disorders, and it is the preferred treatment option for selected patients with idiopathic myelofibrosis. Still, it may be accompanied by various complications. here, we present a case of epstein-Barr virus (eBv) -associated post-transplant lymphoproliferative disorder (Ptld), i.e. an infection-induced malignant proliferation following hsCt.
clinical data
A 44-year-old woman was first seen at the outpatient haematological clinic with mild anaemia and splenomegaly in 1997. her personal history was unremarkable. on the basis of the presence of diffuse bone marrow fibrosis, and the absence of Philadelphia chromosome and bcr/abl rearrangement, she was diagnosed with primary myelofibrosis (PMf). there were characteristic changes in a peripheral blood smear (erythroblasts, immature myeloid cells, anisopoikilocytosis with teardrop erythrocytes). the patient was in low risk group and did not require any special treatment at that time.
after 11 years without therapy (2008), her anaemia progressed (haemoglobin < 100 g/l) and her spleen was significantly enlarged. Myelofibrosis was confirmed in trepanobiopsy, and her genetic analysis revealed 13q deletion but she was negative for JaK2 v617f mutation. treatment with thalidomide and prednisone was started, and her haemoglobin grew till 2010 (100-110 g/l). Considering her age, allogeneic hsCt was recommended. there was an intermediate risk according to lilla score and an intermediate 2 risk according to iPss (1) . an unrelated, fully hla-matched donor was found.
Reduced intensity conditioning was used as a preparative regimen, consisting of fludarabine 30 mg/m 2 (days −9 to −4), busulfan 4 mg/kg.d (days −8 to −7) and thymoglobulin 2.5 mg/kg.d (days −3 to −1). Allogeneic peripheral haematopoietic stem cells were transplanted (day 0); the dose of Cd34 positive cells was 7.17 × 10 6 /kg of the recipient's weight. tacrolimus (from day 1) and mycophenolat mofetil (starting 4 hours after hsCt) were used as immunosuppressive therapy. fever and mucositis started two days after hsCt. a combination of antibiotics (meropenem, vancomycin, amikacin), antimycotics (voriconazole) and acyclovir was used in severe neutropenia. specimens of blood and urine were obtained for culture and remained sterile. general condition of the patient was then stabilized; de-escalation of antibiotics was possible one week later. the regeneration of haematopoiesis started 15 days after allogeneic HSCT. However, a significant granulocyte engraftment (0.5 × 10 9 /l) was delayed till 30 days after hsCt, while thrombocyte engraftment was never achieved and there was still only 97% donor's chimerism one month after hsCt.
during the sixth week after hsCt, the patient deteriorated considerably; fever (38 °C) and malaise returned, and gastrointestinal symptoms (sub-ileus, pain, ascites, nausea and later watery diarrhoea) appeared. Blood cultures remained sterile. the stool was negative for ova, parasites, bacterial pathogens, and Clostridium difficile toxin. Colonoscopy (with mucosal biopsies) was performed but neither graft versus host disease nor cytomegalovirus infection was demonstrated. Ct and sonography revealed hepatosplenomegaly, portal hypertension, ascites and retroperitoneal lymphadenopathy. in peripheral blood, atypical lympho-monocytoid cells were detected ( fig. 1 ). an extremely high viral load (11.5 × 10 6 /ml; 288,460/10,000 cells) was found by polymerase chain reaction (PCR) test for eBv dna. the patient died of severe sepsis on the forty-second day after allogeneic hsCt.
Pathological findings
Macroscopically. numerous tumour lesions of the small bowel (up to 2 cm in diameter) were found, together with hepatosplenomegaly (2500 g/2180 g), ascites (1000 ml), dilated portosystemic anastomoses (oesophagus, pelvic region) and signs of haemorrhagic diathesis (bleeding into the skin and visceral organs and massive enterorrhagia). there was also lung oedema, hydrothorax and dilatation of the right heart ventricle.
Histology revealed lymphoma infiltration of the liver, spleen, bone marrow, lymph nodes ( fig. 2 ) and small intestine. this lymphoproliferation was diagnosed by immunohistochemistry and in situ hybridization ( fig. 3 ) as: Ptld -B cell non hodgkin lymphoma, eBv-associated diffuse large B-cell lymphoma (dlBCl) non-gC subtype with anaplastic features.
discussion
Ptld can occur both after solid organ transplantation and after hsCt. the incidence and timing of the diagnosis depend on the transplanted organ and on the immunosuppression used. it is more common after lung or bowel transplantation (incidence up to 10%) (2-4). for hsCt-associated Ptld, most cases are diagnosed within the first year after the transplantation (4). The disease is strongly associated with eBv infection (more than 80%). the immunosuppressive treatment causes a depletion of EBV-specific cytotoxic T-lymphocytes that normally eliminate eBv-positive lymphocytes. these lymphocytes may then initiate cell growth dysfunction leading to Ptld. the role of other viral infections such as htlv, human herpes virus 8, cytomegalovirus, etc. remain unclear (2, 4, 5) . Cases of eBv-negative Ptld were also reported, and may represent a different entity (6) . PTLD classification according to who is shown in table 1. the symptoms of Ptld are variable and may include fever, enlargement of lymph nodes, weight loss, intestinal infiltration and septic shock. Extranodal manifestations (liver, lung, intestines, kidney, tonsil, bone marrow and skin) are common. Central nervous system involvement may be as high as 30%, compared to only 1% in the non-transplanted population of non-hodgkin lymphomas (5, 7). eBv status is usually checked in both donor and recipient before hsCt because the risk for seronegative recipient in case of seropositive donor increases 10 to 50 fold (7). The quantity of EBV infection should be verified by real time PCR as in our case. several clinical studies have reported a direct correlation between the eBv dna load and the patient's clinical outcome (2, 4, 5) . since there is a lack of data from clinical studies there is no firm recommendation concerning timing and frequency of eBv screening. the american society of transplantation recommends that all seronegative recipients should be screened monthly for EBV viral load in the first year following transplantation. eBv monitoring should be continued in patients with persistently higher copy number after the first year. The European Group for Blood and Marrow transplantation recommends monitoring of eBv reactivation using quantitative PCR at least once a week for 3 months in high risk patients after allogeneic hsCt. all other indications for eBv monitoring depend on practice of the transplant centre (8) .
when Ptld is considered, standard staging procedures (Ct, Pet, ultrasound) should be initiated, and aimed to the histological diagnosis. the treatment of Ptld is a complicated task. as the disease is quite rare, no standard recommendations exist. Therefore, the final decision should be made in cooperation of a transplant specialist and a haematooncologist experienced in lymphoma therapy (7). the treatment options in patients after allogeneic hsCt include approaches targeting malignant B-cells (e.g. antiCd20 monoclonal antibody) or approaches reconstituting the immunity to EBV (e.g. EBV-specific cytotoxic T lymphocytes or donor lymphocyte infusion).
the treatment of Ptld can be started as a preemptive one. Preemptive therapy is defined as any agent or specific cells given to an asymptomatic patient with eBv detected by a screening essay. today the most used preemptive and regular therapy includes anti-Cd20 antibodies (Mabthera). the success rate of Ptld prevention using preemptive therapy is reported as high as 89% (4, 9) .
in our case, a standard allogeneic hsCt patient with an uncommon complication is reported. Both the donor and the recipient were seropositive in igg class for eBv antibodies. still, no eBv screening after transplantation was performed. The patient's non-specific symptoms were in keeping with neutropenia. only late in the course of disease, the eBv screening was positive with high burden, and also lymphadenopathy was found. Clinically, the Ptld was considered but unfortunately no treatment or biopsy was possible due to a severe sepsis.
conclusion
Ptld is an uncommon but severe complication of solid organ and haematological transplantations. the cell growth dysfunction leading to Ptld is closely related to eBv infection. Monitoring of eBv reactivation and preemptive treatment is recommended. also our patient might have had a better prognosis if his eBv infection had been detected earlier and preemptive treatment started.
message from the editor (Prof. Šteiner) Post-transplant lymphoproliferative disorders (Ptld) are lymphoid or plasmacytic proliferations that develop as a consequence of immunosuppression in a recipient of a solid organ, bone marrow or stem cell allograft (10 the most important risk factor for eBv -driven Ptld is eBv seronegativity at the time of transplantation. among adult solid organ recipients, the frequency of Ptld ranges between < 1% and 5%; in children, it is much higher. Peripheral blood, stem cell and bone marrow allograft recipients in general have a low risk of Ptld (~ 1%), with the risk higher e. g. with unrelated or hla mismatched related donors.
the majority of Ptld is associated with eBv infection, and appears to represent eBv -induced monoclonal or, less often, polyclonal B-cell or monoclonal t-cell proliferations that occur in a setting of decreased t-cell immune surveillance. the organs most frequently involved are lymph nodes, gastrointestinal tract, lungs and liver. the mortality is greater in bone morrow allograft recipients than in solid organ allograft recipients.
the clinico-pathological conference has stressed the importance of monitoring of eBv reactivation and preemptive treatment in transplanted patients.
